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1
WIRELESS HEADPHONES

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application claims priority to U.S. Provisional Patent

Application Ser. No. 61/812,229, filed Apr. 15, 2013. The
entire disclosure of the above-referenced application 1s incor-

porated herein.

FIELD

The present disclosure relates to wireless headphones, and
in particular to wireless headphones that securely but com-
fortably engage the user’s ears.

BACKGROUND

This section provides background information related to
the present disclosure which 1s not necessarily prior art.

Wireless headphones provide a convenient way for a user
to listen to music without a wired connection to a music
player or telephone. However because wireless headphones
must include an independent power supply and wireless com-
munication device, these headphones are usually heavier than
conventional earbuds. This extra weight can make wireless
headphone more susceptible to becoming displaced, particu-
larly when used during vigorous activities.

SUMMARY

This section provides a general summary of the disclosure,
and 1s not a comprehensive disclosure of 1ts full scope or all of
its features.

Embodiments of this mmvention provide wireless head-
phones that securely, but comiortably engage the user’s ears,
so that the headphones remain 1n place, even during vigorous
actvity.

A preferred embodiment of a wireless headphone com-
prises left and right earphones connected by a cable. Each of
the left and right earphones comprising a generally C-shaped
body adapted to fit behind the user’s ear. This body has a
concave 1nner edge, a convex outer edge, and a first end that
1s positioned generally adjacent the top of the user’s ear and a
second end positioned generally adjacent the bottom of the
user’s ear when the body 1s positioned behind the user’s ear.
Each earphone also comprises a speaker having a sound tun-
nel associated therewith that 1s adapted to fit in the ear canal
of the wearer. A resilient support, extending forwardly and
downwardly from the top end of the C-shaped body, which 1n
its normal configuration supports the speaker in a position 1n
which the sound tunnel 1s misaligned with the user’s ear
canal, but the support can resiliently detlect to allow the sound
tunnel to align with and be inserted into the user’s ear canal,
thereby resilient engaging the earphone with the user’s head.

In some embodiments, the distance between the concave
inner edge of the earphone and the sound tunnel is less than
the distance between back of the user’s ear and the ear canal.
In these embodiments the support resilient deflects by bend-
ing to allow the sound tunnel to align with and be inserted into
the user’s ear canal, thereby resilient biasing the concave
inner edge of the C-shaped body against the back of the user’s
ear.

In some embodiments, the angle of the sound tunnel 1s
misaligned with the angle of the user’s ear canal. In these
embodiments the support resiliently detlects by twisting to
allow the sound tunnel to align with and be inserted into the
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user’s ear canal, thereby resiliently biasing the C-shaped
body against the side of the user’s head.

In the preferred embodiment, the distance between the
concave mner edge of the earphone and the sound tunnel 1s
less than the distance between back of the user’s ear and the
car canal and the angular orientation of the sound tunnel 1s
misaligned with the angle of the user’s ear canal. In these
embodiments the support resilient detflects by bending to
allow the sound tunnel to align with and be inserted into the
user’s ear canal, thereby resiliently biasing the concave inner
edge of the C-shaped body against the back of the user’s ear,
and the support resiliently detlects by twisting to allow the
sound tunnel to align with and be mserted 1nto the user’s ear
canal, thereby resiliently biasing the C-shaped body against
the side of the user’s head.

In the preferred embodiment the support 1s generally
L-shaped, with a first portion extending generally outwardly
from the first end of the C-shaped body, and a second portion
extending from the end of the first portion, generally parallel
to the C-shaped body.

The C-shaped body preferably comprises a hard resilient
exoskeleton forming the convex outer edge, with a compliant
material with a textured surface on the concave inner edge.
The C-shaped body preferably has a generally triangular or
wedge-shaped transverse cross-section, being wider at the
convex outer edge and narrower at the concave inner edge.
The textured surface preferably comprises a network of
raised, hollow polygons, such as hexagons. The C-shaped
body 1s preferably curved 1n the plane of the C-shaped body,
to accommodate the curve of the user’s head.

The headphones can comprise a light source, for example
on the support of at least one of the earphones, oriented to face
the user’s ear when the earphone 1s mounted on the user’s ear.
This light source can emit non-white colored light, and pret-
erably imncludes an LED.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of 1llus-
tration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative purposes
only of selected embodiments and not all possible implemen-
tations, and are not intended to limit the scope of the present
disclosure.

FIG. 1 1s a perspective view of a preferred embodiment of
headphones, 1n accordance with the principles of this mven-
tion;

FIG. 2 1s a front elevation view of the left ear earphone;

FIG. 3 1s a front elevation view of the right ear earphone;

FIG. 4 1s a rear elevation view of the left ear earphone;

FIG. 5 1s a rear elevation view of the night ear earphone;

FIG. 6 1s a perspective view (Irom the left rear side) of the
left ear earphone;

FIG. 7 1s a perspective view (Irom the left rear side) of the
right ear earphone;

FIG. 8 15 a perspective view (from the left rear side) of the
left ear earphone;

FIG. 9 15 a perspective view (from the left rear side) of the
right ear earphone;

FIG. 10 1s a perspective view (Irom the right front side) of
the left ear earphone;

FIG. 11 1s a perspective view (Irom the right front side) of
the right ear earphone;

FIG. 12 1s a bottom plan view of the left ear earphone;
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FIG. 13 1s a bottom plan view of the right ear earphone;
FI1G. 14 1s a top plan view of the left ear earphone;

FIG. 135 1s a top plan view of the left ear earphone; and

FI1G. 16 1s a top plan view of the right ear earphone with the
enhancer removed, 1llustrating some of the angular orienta-
tions of the preferred embodiment.

Corresponding reference numerals indicate corresponding,
parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

A preferred embodiment of a wireless headphone 1n accor-
dance with the principles of this mvention 1s indicated gen-
erally as 20 1n FIG. 1. Headphones 20 comprise leit and right
carphones 22 and 24 connected by a cable 26. Each of the left
and right earphones comprises a generally C-shaped body 28
adapted to fit behind the user’s ear. This body 28 has a con-
cave mner edge 30, a convex outer edge 32, and a first end 34
that 1s positioned generally adjacent the top of the user’s ear
and a second end positioned generally adjacent the bottom of
the user’s ear when the body 28 1s positioned behind the
user’s ear.

Each earphone 22, 24 also comprises a speaker 38 having
an enhancer 40 with a sound tunnel 42 associated therewith
that 1s adapted to fit in the ear canal of the user. A resilient
support 44, extends forwardly and downwardly from the first
end 34 of the C-shaped body 28. The resilient support 44, 1n
its normal configuration, supports the speaker 38 1n a position
in which the sound tunnel 42 1s not aligned with the user’s ear
canal, but the resilient support 44 can resiliently deflect to
allow the sound tunnel 32 to align with and be 1inserted into the
user’s ear canal, thereby resilient engaging the earphone with
the user’s head.

In some embodiments, the distance between the concave
inner edge 30 of the earphone 22, 24 and the sound tunnel 42
1s less than the distance between back of the user’s ear and the
user’s ear canal. In these embodiments the resilient support
44 resiliently deflects by bending to allow the sound tunnel 42
to align with and be 1nserted into the user’s ear canal, thereby
resilient biasing the concave inner edge 30 of the C-shaped
body 28 against the back of the user’s ear.

In some embodiments, the angular orientation of the sound
tunnel 42 1s misaligned with the angle of the user’s ear canal.
In these embodiments the resilient support 44 resiliently
deflects by twisting to allow the sound tunnel 44 to align with
and be mserted 1nto the user’s ear canal, thereby resiliently
biasing the C-shaped body 28 against the side of the user’s
head.

In this preferred embodiment, the distance between the
concave mner edge 30 of the earphone 28 and the sound
tunnel 42 1s less than the distance between back of the user’s
car and the ear canal, and the angular orientation of the sound
tunnel 42 1s misaligned with the angle of the user’s ear canal.
In this preferred embodiment the resilient support 44 resil-
iently deflects by bending to allow the sound tunnel 42 to
align with and be inserted 1nto the user’s ear canal, thereby
resiliently biasing the concave mner edge 30 of the C-shaped
body 28 against the back of the user’s ear, and the resilient
support 44 resiliently detlects by twisting to allow the sound
tunnel 42 to align with and be inserted into the user’s ear
canal, thereby resiliently biasing the C-shaped body 28
against the side of the user’s head.

In the preferred embodiment the resilient support 44 1s
generally L-shaped, with a first portion 46 extending gener-
ally outwardly from the first end 34 of the C-shaped body 28,
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and a second portion 48 extending from the end of the first
portion, generally parallel to the C-shaped body.

The C-shaped body 28 preferably comprises a hard resil-
ient exoskeleton 50 forming the convex outer edge 32, with a
compliant material with a textured surface 52 on the concave
inner edge 30. The C-shaped body 28 preferably has a gen-
crally triangular or wedge-shaped transverse cross-section,
being wider at the convex outer edge 32 and narrower at the
concave mner edge 30. The textured surface 24 preferably
comprises a network of raised, hollow polygons, such as
hexagons. As best shown in FIGS. 4 and 5, the C-shaped body
28 1s preferably twists along 1ts longitudinal axis to form a

curve 1n the plane of the C-shaped body to accommodate the
curve of the user’s head. As shown 1n FIGS. 4 and 5, the
C-shaped body 28 of the left earphone 22 twists outwardly
from the second end 36 to the first end 34.

The headphones 20 can comprise a light source, for
cxample on the support of at least one of the earphones,
oriented to face the user’s ear when the earphone 1s mounted
on the user’s ear. This light source can emit non-white colored
light, and preferably includes an LED. As shown 1n the Fig-
ures there are two lighted buttons 56 and 58. The button 56 1s
a power button, which can be used to turn on the headphones.
The button 36 can include a light source, such as an LED, that
illuminates when the button 56 i1s pressed, and/or when the
power 1s on. The light source can be any color, but in this
preferred embodiment 1s green. The button 58 1s a blue tooth
button, which can be used to connect the headphones 20 to a
signal source, such as an mp3 player or phone. The button 58
can 1clude a light source, such as an LED, that illuminates
when the button 58 1s pressed, and/or when a blue tooth
connection 1s active. This light source 1s preferably blue.

Because of the unique positioning of the buttons 56 and 58
in opposition to the user’s ear, the lights associated with the
buttons can light up the user’s ear, producing a unique etiect.
Additional lighted controls, indicator lights, or decorative
lights can be provided on the earphones 22, 24. For example,
additional light sources can be provided on the resilient sup-
port to shine on the user’s ear to provide decorative lighting
eifect. These light sources can be LEDs that provide bright
light with low power consumption. In particular, an R-G-B
diodes can be used that can produce a vanety of different
colored light. While these lights can be purely decorative, and
preferably 1n a color or colors selected by the user. Alterna-
tively these lights can be indicators, for example turning on,
blinking, or changing color based on a number of factors, for
example, the type, volume, or rhythm of the music being
played; physiologic measurements of the user, for example
heart rate, which can be measured by sensors on the head-
phones, or on another device communicating with the head-
phones, or distance traveled of speed of travel, which can be
measured sensors on the headphones, or another device, such
as a gps enabled wristwatch or phone, communicating with
the headphones.

The headphones 20 preferably include a switch 60 for
controlling sound signal played by the headphones. The
switch 60 preferably provides three controls, for example
increase volume by pressing the upper portion of the switch,
decrease volume by pressing the lower portion of the switch,
and change song or change source by pressing the center
portion of the switch.

Other controls can be provided on the headphones 20, for
example a switch 62.

A power connection (not shown) can be provided to allow
the headphones 20 to be recharged. A cover 66 can be pro-
vided to protect the contacts of the power connection when
not 1n use.
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As shown 1n FIG. 16, the C-shaped body 28 twists along its
longitudinal axis. The twist 1s preferably between about 10
and 30 degrees, more preferably between about 15 and 25
degrees, and 1n this preferred embodiment about 20 degrees.
The face of the speaker 28 1s preferably oriented about 26
degrees out of the plane of earphone 22, 24, this allows the
sound tunnel to be slightly misaligned with the ear canal so
that the resilient support 44 must be twisted slightly to prop-
erly position the sound tunnel, this twisting applies a resilient
bias of the C-shaped support 28 against the side of the user’s
head.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Individual
clements or features of a particular embodiment are generally
not limited to that particular embodiment, but, where appli-
cable, are iterchangeable and can be used 1 a selected
embodiment, even if not specifically shown or described. The
same may also be varied in many ways. Such variations are
not to be regarded as a departure from the disclosure, and all
such modifications are intended to be included within the
scope of the disclosure.

What 1s claimed 1s:

1. A wireless headphone comprising

left and right earphones connected by a cable, each of the

left and right earphones comprising a generally
C-shaped body adapted to fit behind a user’s ear, the
body having a concave inner edge, a convex outer edge,
a first end that 1s positioned generally adjacent a top of
the user’s ear and a second end positioned generally
adjacent a bottom of the user’s ear when the body 1s
positioned behind the user’s ear;

a resilient support extending forwardly and downwardly

from the first end of the C-shaped body; and

a speaker supported by the resilient support and having a

sound tunnel associated therewith adapted to fit in an ear
canal of the user;

wherein the support 1n a normal configuration supports the

speaker 1n a position 1n which the sound tunnel 1s not
aligned, with the user’s ear canal, wherein the support
resiliently deflects to allow the sound tunnel to align
with and be 1nserted into the user’s ear canal, thereby
resiliently engaging the C-shaped body against the
user’s head.

2. The wireless headphone according to claim 1, wherein a
distance between the concave mner edge of the earphone and
the sound tunnel 1s less than a distance between a back of the
user’s ear and the user’s ear canal, and wherein the support
resiliently detlects to allow the sound tunnel to align with and
be mserted 1nto the user’s ear canal, thereby resiliently bias-
ing the concave inner edge of the C-shaped body against the
back of the user’s ear.

3. The wireless headphone according to claim 1, wherein
an angle of the sound tunnel 1s misaligned with an angle of the
user’s ear canal, and wherein the support resiliently detlects
by twisting to allow the sound tunnel to align with and be
inserted into the user’s ear canal, thereby resiliently biasing
the C-shaped body against a side of the user’s head.

4. The wireless headphone according to claim 1, wherein a
distance between the concave mner edge of the earphone and
the sound tunnel 1s less than a distance between the back of
the user’s ear and the ear canal and wherein an angular ori-
entation of the sound tunnel 1s misaligned with an angle of the
user’s ear canal, and wherein the support resiliently detlects
to allow the sound tunnel to align with and be 1nserted into the
user’s ear canal, thereby resiliently biasing the concave inner
edge ofthe C-shaped body against a back of the user’s ear, and
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the support resiliently deflects by twisting to allow the sound
tunnel to align with and be inserted into the user’s ear canal,
thereby resiliently biasing the C-shaped body against a side of
the user’s head.

5. The wireless headphone according to claim 1, wherein
the support 1s generally L-shaped, with a first portion extend-
ing generally outwardly from the first end of the C-shaped
body, and a second portion extending from an end of the first
portion, generally parallel to the C-shaped body.

6. The wireless headphone according to claim 1, wherein
the C-shaped body comprises a hard resilient exoskeleton
forming the concave outer edge.

7. The wireless headphone according to claim 1, wherein
the C-shaped body comprises a compliant material with a
textured surface on the concave inner edge.

8. The wireless headphone according to claim 7, wherein
the textured surface comprise a raised network of hollow
polygons.

9. The wireless headphone according to claim 1, wherein
the C-shaped body twists along 1ts longitudinal axis to form a
curve 1n the plane of the C-shaped body, to accommodate a
curve of the user’s head.

10. The wireless headphones according to claim 1, further
comprising a light source on the inner concave surface of at
least one of the earphones, oriented to face the user’s ear when
the earphone 1s mounted on the user’s ear.

11. The wireless headphones according to claim 10,
wherein the light source emits non-white colored light.

12. The wireless headphones according to claim 10,
wherein the light source includes an LED.

13. The wireless headphone according to claim 1, wherein
the C-shaped body has a generally triangular cross-section,
being wider at the convex outer edge than at the concave inner
edge.

14. A wireless headphone comprising

left and right earphones connected by a cable, each of the
left and right earphones comprising a generally
C-shaped body adapted to fit behund a user’s ear, the
body having a concave 1mnner edge, a convex outer edge,
a first end that 1s positioned generally adjacent a top of
the user’s ear and a second end positioned generally
adjacent a bottom of the user’s ear when the body 1s
positioned behind the user’s ear;

a resilient support extending forwardly and downwardly
from the first end of the C-shaped body;

a speaker coupled to the resilient support and having a
sound tunnel associated therewith adapted to fit in an ear
canal of the user; and

a light source on the 1nner concave surface of at least one of
the earphones, oriented to face the user’s ear when the
carphone 1s mounted on the user’s ear.

15. The wireless headphone according to claim 14,
wherein the C-shaped body has a generally triangular cross-
section, being wider at the convex outer edge than at the
concave iner edge.

16. The wireless headphone according to claim 14,
wherein the support 1s generally L-shaped, with a first portion
extending generally outwardly from the first end of the
C-shaped body, and a second portion extending from an end
of the first portion, generally parallel to the C-shaped body.

17. A wireless headphone comprising

left and right earphones connected by a cable, each of the
left and right earphones comprising a generally
C-shaped body adapted to fit behund a user’s ear, the
body having a concave inner edge, a convex outer edge,
a first end that 1s positioned generally adjacent a top of
the user’s ear and a second end positioned generally
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adjacent a bottom of the user’s ear when the body 1s
positioned behind the user’s ear, wherein the C-shaped
body has a generally triangular cross-section, being
wider at the convex outer edge than at the concave 1inner
edge; 5

a resilient support extending forwardly and downwardly

from the first end of the C-shaped body; and

a speaker coupled to the resilient support and having a

sound tunnel associated therewith adapted to fit in an ear
canal of the user. 10

18. The wireless headphone according to claim 17,
wherein the C-shaped body comprises a compliant material
with a textured surface on the concave inner edge.

19. The wireless headphone according to claim 18,
wherein the textured surface comprise a raised network of 15
hollow polygons.

20. The wireless headphone according to claim 17,
wherein the support 1s generally L-shaped, with a first portion
extending generally outwardly from the first end of the
C-shaped body, and a second portion extending from an end 20
of the first portion, generally parallel to the C-shaped body.
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